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(54) [2&m<D%m nH3«/^jx»iffl0tf}3feoDr:hU7— 



(57) 

ffli^rc:©- h ';^-4f?:^M<___iT.5.^^S« 
^)©^©- h ^«%jIlRift(t#;u#+i^_|&c^|£ 



IB^J^-- 1- 3 -5>D N Aie^ija^&S a I- ^ vijxmw 

L < tettflDSflfcT 5 yKIBMSra- K"T -S D N AIH?1J 
^» 

[fi3<^ 3 ] n K n •> *^JB«Ba*sp h'n x io 

^ f— (Rhodococcus sp. ) ATCC3 
94 8 4#T?&£fi3}<JIl $/c«2(CfBi£©-r Uv- 

[ 5 ] f*3<J! 4 KIB^© 7*^ X 5 F -C^HK}^ 

t?Z>~ h ■J5-H2*©l^) i i 0 20 
[ «^ 7 ] if 3fcJI 5 Jcf B$£<D^»ii£8H*£ffl I >T - 

I m^m 8 ] IjisfcrB 5 tci B*S<D7£RiK«H**ffl «, » r d< 
y- h y JKb^gj©^©- h y^s^r^jb^'+^us 

KlSSfe*- 5Ci <!: t h ~> T ^ t> )V4< 

c n^m. 9 ] # «; - h »; jw b^#7¥#j6£tf y - r y 

${jii£o 30 
[HtSrtJI 1 0 ] Jsmm* 'J^h'J ;Wb^<8j#7 £ P r. 
r UJk -fV7 ^P- r 'JJl/*fc«fU7iicii h y;U 

tip -->T>£.m#®rC£> 519^9 {CfB«E©>'7'^* 

[IHBoiftllttllHin 

[0 00 1 ] 

F3»»^ nauss*©- h y )\sftmwm-c$> & - h y 40 

;^>&«©£titffi«:ra-r&o i'T-'J&Jl/slOBKRtt. 
[0002] 

[ft&o&m - r y 7— fe'fct- h y ;Wb^ft**^«K 

MxlfF usarium solani (Bioche 

m. J . 167. 6 8 5 - 6 9 2 (19 7 7)). 50 



^200 1 - 1 8(5 97 7 

2 

Nocardia s p . (Int. J . Bi oc 
hem. 17, 677-683 (1985)). A 
r I h r o b a c: t e r s p . ( A p p I . En v i 
ron. Microbiol. 51, 302-3 
06 ( 1 9 86) ) , Rhodococcus rho 
dochrous J 1 (Eur. J. Bioch 
em. 182. 349-356(1989)). R 
hodococcus rhodochrous K - 
22 (J. Bacteriol. 1 7 2. 480 
7-4815(199 0)). Rhodococcus 
rhodochrous PA- 34 (Appl. M 
icrobiol. Bi otechno 1. 37, 
184-190 (1992)). Rhodococc 
us s p. ATCC 3 9484 (Biotechno 
1. Appl. Biochem. 1 5, 2 8 3 - 
3 0 2 ( 1 99 2) ) ?.WSCi«J5. 

[0003] £/c. cnecDS&^Jtp^tt- h y ^— fe' 
^ h y^-*fjte^-«:oi,»r«. WAtfnK 

3 v *XMfflm&$i(Di&fc+&Wffl¥-7 -9 9980# 
$M$,Z<,mmffl¥9 - 2 8 3 8 Z^&mcis^Xfflrf; 

[0004] COi^^WfeO- f- y ;Mb 

If2-84 1 98 -^!RtC«7£3£r£t£& a -S^WtS 
KOKiStCflil^gSSWco^T. mm^-A - 3 4 1 1 

8 5^#8{Ctt^ffitt%2 - t KP*->*uUtf">^© 
«BgtCffll>St*^^C^r. EP0433 1 1 7^(C 

[000 5] C©J:^/S^!g3©^^, DF37*X 
Wb'- (Rhodococcussp. ) ATCC 3 

9 4 8 4 ftumtw- v y ^S^WT-5^#«i# y - h 

Ci*5fB^3tirt^-5 (US55 6625) „ C<DM1R 

w^c- h yj^^^(c^o-c^$n-s- h- yjt/« 
*M©^>o^ h y 7 -H2'©^*g?^< y - h y Mt&mtc 

y ^ - M jt&f «^ 6 Mc 3 ht l ^j: o fc„ 
[0006] 

[^^^L-ct^i-rSIS^] *^(DgW«ciF3 



atRflfjtc * ;u*'* ->;ua&c£&-r -5 -> r ^ * ju* 

[0 00 7] 

[IS®£8S&Tr&fci*©;Ng] TIB ( 1 ) - 

(10) ©^^wr^. 

( 1 ) lE^ODIEJlJS-Sf 2 "C^ 3n^7 5 ^ie?tj £ 
( 2 ) iB^J*©ffi^J§-^2-r^$n-2.T s smMFttc 

(3) o h"3 *^llf Asp K3 y x*t'— 
(Rhodococcus s p. ) ATCC3948 

4&-€$>*> ( i ) (2) tciaig©- h 

( 4 ) ( 1 ) ~ ( 3 ) (ClSigCDaiS^DNA^^tf 7* -5 

( 5 ) ( 4 ) jctBSg© r mmtim s n/c^ 
[0008] (6) (5> tcszmomms&ipifr&mtik 

< 7 ) ( 5 ) ittmmmm&fc*mi,>-c~ v <j Mt 

< 8 ) ( 5 ) ^immmm&ibzm^x # y - h -j 

( 9 ) y - h y *fb£«tf*#K# y ^ f- y ;Wt^- 
:$rc&£ (8) tcfeigtD^T^^^^SoSiSiS. 
<io) v - h; Mt&tott? * p- h y 

-i'T^S.Ifi'CiS (9) tcieigoi/T^*;^^ 

[0009] 

o^v*^ i^t'-©; k y ^--tfae^f-oDN a 

* i^f - (Rhodococcus s p.) AT 
CC3 9 4 8 4^6i*DNAtt. MS-MS a i t o h 
<0~t5W; (Biochem. Biophys. Act 
a. 7 2. 6 1 9 ( 1 9 63) ) *j£HJbTB»W-a 



O) mi 2 0 0 1 -13 6 0 7 7 

■1 

NA : ;^7 y-«. UC 1 8>i-ct:<D^^X 5 

K^£-£m>Tft:^i *C£#r#3,, ^ h y 
t>jfte-T-(D^P--->^{,t. tfiRtfSa i k i 6«Po 
lymerase Chain React ion (P 
CR)S(Science 2 3 0. 1 3 50 (1 9 
8 5) ) Zm^-C'fi ^CtftX-^Z. C©B#. 
PCRffl7 - 7>C ^-<D— ^.r.y^--y-;U 7 -^ ^-7- 
(7*-7-F*/ctty^<-^) iU ffi^«S^N^ 

10 ChP.©77-/ v-^rffl^;bH+-r. ftfe($DNA 

vA-f? ';-€ri#SiLrT>^-PCR%tf^CiK: 

&„ C©T>*-PCRfiS-Cf#it- h y Fie 

— (Rhodococcus sp.) ATCC394 
8 4l*©^feftDNA-7-/^'5 y-*i«E>- F y ^-t'jl 
e^€r^«fjffi8s^DNA*f#4Ci*sr*S. - F y 
v - -fe'3 - h'ifi JU»rJt<D D N A iemt . Sanger^ 
20 Ki;5d i deoxyS (Proc. Natl. Ac 
ad. Sci. U.S.A. 7 4. 5463 
( 1 9 9 7)) &£&ft®^ft*ffib>Ttt£-r&C <h* 

[0010] nt>titcmmffimm&j->km^-c- b y ^ 

^^^^r- mtarp UC 1 8CD1 a c^a*-^- 
JM101ft(Eschericia coli JM 

30 ion tezvm^mmm&Tz. zmm$mw* 
cttcjco. ^h')7 — wmzMmmcm 

[001 1 ] *^©M*4iUTffl^-S- h yjHk^M 

j^©*y^. h yjuft^-c*^. 7^a^hyju v 
40 7^p^ h y^^fctir-U^^p-h y^^r/^ibr 

[0012] ^f^O^&gjcSO:, y 

~1 0 V S$b<tt6~8, ®Sl 5-4 5 'a M£L 
< it 3 0 ~4 2 "CTtf^ C i*i-C*5„ 
[0013] SlS^tptCifiSLfc^jS^COK^StS^ 

50 ^^©^(ciSDrit^^, fflttiiJfc^a 



rtt(t#-C# £/c^ v A >j P -7 h ^ v v ^ -If 
[0014] 

[0015] ^jSW 1 ; m&frD NA<DfflM 
L^PX (^^7"h>l%, NaClO. 5%. mm 10 
x+XO. 5%. P H7. 0) K2%<D^4rttJxT¥ 
MtU/c«^1SiSt&r'-S^*UfcR. s p . AT 
CC3 9 4 8 4^-a#^*»^lgii!! (KH.PO, 
1. 5 g/1. Na,HPO, • 2H,0 0. 75 
g/1. MgSO, • 7H.O 0.2 g/l.CaS 

0, • 2H.O 10 rag/1, FeS0,-7H,0 
5 mg/1. »Sx+x 2 0 mg/1 ) CCiOUa 
-^5g/l, m^2 b/ 1 «r»Px.Jt^fife3 0 0 m 1 T 
3 0'C. 2 4H$MiS*Lfc. tg#f*©ffl*£5il»U 5 
mMOEDTAMl 0 0m 1 T^SriSfefr L/c. C<D 
ffl*£3 0 m 1 (DWmWL ( 2 0 mM b V 7,&ffimffiWL 

(pH7. 1) ) (CMigU. 6 0 mg©'J v/>-A£jtJD 
^3 7°Cr2B#ffl^> + ,x-^- h C,/c„ coaaiis^jt 
-C> (50 0 0 r pm, 7*WUI) LTHf$:£|5|lKU 1 

1. 3 4ml<DTE Bu f f e rfCSlil, 10% 
SDSO. 6ml£fln*., 5 1 0 0 u g/m 1 ©id 

UNSPhI 5 S-C-Ci^S^KlJl^Lfc,, CCDjgte^^x 
^-JUfflffi. x£y -JURIST 5 CitC^oT&fe&D 
NA*W»L;te. *30 



(4) *SM 2 0 0 1 - 1 3 B « 7 7 
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* [0016] £JfifM 2 ; &fef4>: ; 7 -Y 'J -OfESg 
fi^ttfc&fefrDN A2 0 «g}C«L«J«Sau 3 
A I ^JnorSlSftffift^To/c., EP%. ^feffcDNAS: 
4 ngrS-o5^<D^-^.--yi l Ct<0 . 1 0 0 // 1 <DJSJo§ 
fi*T. a u 3 A I (Silitttt?, 4-12 

U/nl)5:^ttlL.3 7'Cr-&fc£it. 1 0##{C^^- 
T'©— #£HX9 . Ji*rSft2 0mM<!;&3J:5EDTA£ 

d n a ©gfcfrrSf b»f r # p - x y >tttati*tt<c 

f*0. 1 ~2 k btDDNA^^e^mWWii^O'i^y 
-A-tfcRtCTBJRU 30 lCDTEjgTgtOgPS-t* 
fc. CO^©9 jiliUgOBamHl ?HtgB A 
PWLfcpUC18 (SSiSttSS) i4T4DNA'J 

(iSj&ttig. 7^'-> 3 ^"; h v e r. 
2) *ffl(,>-C7^y-^3>lyAi^, AA1JM10 1 
**£J£33teg&G/c c<£>^ y -©liUa^ -Y ^ y 

■To7>fi/';>5 0 p pm£^£?L:/PXCClfllU 
-g&ig*L/dStt#>67*.»l/;*7 y - S DSffitcJ:^? 
20 K£JflfcHL/c„ 

[0017] HSSt»J3 ; 7>#-PCRj£ 
*P ^D-^i-rs»*3tiS^g|5^ 

/£„ T&*>%. 5' -get gcg gtg cag 
gca-3' (*5j;t>*-£<DtB*iSfD . Tm = 5 2'CP 
C R mx&.T<Dlxm3ittT is ttjiitc. 
[0018] 



fi^DNA^-f^ y 



R. s p. ATCC3 9484 

d N T P?g$t 
1 0 x Jgt£/-f y 7 r — 

ExTaqDNA«K'J^7-if (^Mi£*±«) 



9 4*C. 4 5# 40 
3 7-5 5°C. 6 0# 
7 2U 6 0 — 9 
2 4@ 

«U fttf«dtrtt#<D4'Jl'&9)i)ttiU ESAYTR 
AP ver. 2 <S©&ttSg) fcffl^TfiSO/c. C 
n^CDDNABr^oliT. d i d e o x y£{t £0 D 
NAfffiFUSr^U fJliRiJft/cTS^gSeFiJrtiR. s 
P. ATCC39484»©-h';7-fe'N^piJi 50 



lMg 
1 0 Opmol 
1 0 Opmol 

mM 
1 0 u 1 
2. 5U 

{C. - h y ^--fe*2 8 7T5 ^^5r=3- K-TSDNAie 
yiJ£S*f£j9 0 0 b p0llt#fl-5*ofc. 
[0 0 19] 16560(4 ; 3B--A-fy'J &<<M-isa 

CRBrK-SrT'n-yiL-C ani-«^y ^-<H2- 

CT2 OXfimicUiX S a u 3 A I -C7>«?Ufc^fe{*D N 
A©a^^{b»f>i^^«: 1 ^©T^P-xy^S^it) 
(CffiU 4-8 kbODNAKK-^iftffimte.t^x^ 
>-^tt^«ir@iRly. I£^3 0 a 1 ©TEjg&«t?g 



mUfc 0 C(DK*4«»©9 u 1 1 m I OBamH I 
?Sf fcfS B A PM t/cpUCl 8 C&ifiiSf 1:8!. 1 0 0 

^3>*?F ver. 2) 4ffi^t7-/y^ x >3>L 
fcfft, *»BJ"M1 0 l««»MESiU ^V7*Pb'Jb 
-B-D-**2/^* Ft7/^K(IPTG) 0. 1 
mM, 5-^D^-4-^DD-3->f>F , J;l/-iQ- 
D-^^h^^^MX-gal) 0. 004%, 
r>t*->'J>5 0 p pm£^trL ;Ut 2 %<£>^£ 

mr¥«fbLfc«^WigJft*c^LT 3 7 u cr—g 

[0 02 0 ]iG/cfi63a^-^ T>b^fj>5 0 

^¥«*Stt«c8*IU 3 7 9 CT'-MMl/c fl -HJ 
£Wbfc«, «^¥^ig±tt^^j2B$rBl4"CCCg#^inL 

->T /W^f^iS, Hybond-N^KiTi 

T>Vis*)>5 0 p pm^^tf Lyp^(C2%0D?^4: 

[0 0 2 1 ] IftS»Ufc^>^U>4 3m 1<D7;^ 
'JS»(NaOH0. 5M) ±«C»M V Ift*»BU 
fc. ^fi?0/c«f*(D^a?:, 5xSSCt20^x2 
ElSt^Lr^i L/fc e C<Dji>7l/Z/(fClztls % Ramd 
om prime DNA labelling and 
detection system (77^>tA7 y 
;Uv>>t r*<<*^Z#M) *ffli>r:3a-wW:/y 

[0 0 2 2 ] Cft&©#$>?w -fZu-lsfrhTfoiyV 

618^ G/c 7*^X5: KpNL06*Ji^pNL0 

(01) . fCtiW AKfrfiCOfiLi P 0 9 
F (pNLO 9) d i d e o x 

yffifcJ:9#AKJi*j2. B k b®DNAf£!l*S£5eL* 
p UNLE 1 
(7*7- K) 

5'-a ac atg gtc g 

<y ^--x> 



(5) WB82 0 0 1 - 1 3 6 9 7 7 
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*»*OfciC^ »ARfr»fr^ft3 0 0 b p Tift** 

[0 02 3 ] f!Xmh : - F y £ — tfiSStt©S«E 
10 ^ F y ^--te'ffitttt 2 0 mM y ( p H 7 . 

0) 1 0m l(CrU7^p-h (TPN) 4II<b 

or i - 1 owm%*mmLtcix.mmic. m» (s<*k 
*»*HPLc-c3es-rici«cj:or»jeLft:. a 

*«KiSr 1 0 0fg#5KLfcfecD*HPLC-^>-7';U<b 

20 [0 02 4 ] £|B ; ; D5-2 (Shodex) 

^ttSU ; SPD-6AV UV-VIS spectrophotometer (Shimadz 
u) 

V~>y')^Al Autosairpler Model23 (SIC) with 20 ul 
sample tubefEfi ; Chroma toco der 12 (SIC) 
27^ A ; ODSpak F-411 (Shodex), 4.6Xi50mrru 40°C 
; AcCN/aOfc=50:50, 0.1SOFA, 1/nl/min. 

30 [0025] mmm 6 ; s^it*^^ 

iftM4 -Cli/c^f ^^O->P09 ft?: 7 > t> 
> 5 0 p p mS^tf L ^OXtigit 5 i , YV^O 
ht'7y^F (IPTG) OD 

fc„ L*LC©iSttttFt-'C*Sa Fa *#XJS#BB 

[0026] ^cT'B*^Mfi^tt^^/cfe, mimm 

40 tfjl. 3 k b*^2«©Rtf*PCRrffc«U pU 
C 1 8<D1 ac^Dt-^-tfltco&l^^X^ F 
pUNLElfc^pUNLE2^lSl/c e PCRK 
>1rffS»cfl9l»fc^ -f ^-fc<tc> + Jgj£^fl:t3:JWTc7>il 

[0027] 



aa tac aca aac-3' 



9 

5 ' - c c a a k 
HindXIi + ^ Y h 
pUNLE 2 
~? * v - K 



(6) 



c t t tea k a k gR t r k c: 



»WJ 2 0 0 1 - 1 

10 
t t-3' 



3 f> 9 7 7 



punlei tmo 

Ml 3 primer 



M4 



[0 02 8] 



U'DNA 
dNTPSS 

i o xje*js>^ v y t — 

ExTaq DNA^»j^7-t' (^ffljSttM) 



0. 8-Ug 
SlOOprao 1 
§ 1 mM 
1 0 m 1 

2. 5U 
It5 0 u 1 



tlSLW^7i/ci-xy;Hmi|jU t Mai -sub 

Ltc a mx&mmmmN coitHindi i i tsjw 

EcoRI. Hindi I I#^hL/cpUC18£5 
-f$*-2x a >l,fc (02) 0 cn?>077X^ KT*» 



9 4'C, 6 0S 
5 5*C, 6 0S 
7 2 -C, 1 2 0 # 
2 40 

^r^fc (ai), 

[0 0 2 9] 

[*1 ] 



He 






J?, s p. ATCC 3 9 4 8 4 




0. 14 


PUNLO 9«W«3tt# « 


0. 029 


0. 022 




0. 51 


11. 1 




0. 46 


10. 6 



iStBWfc : g/l/hr/g S£*8«ft 

[0030] mmmi ; fsstt**ffiw»fc^S'7-'3c 
mmme vwt punlei nm&s&it* r > y > 

5 0 p p m*St?L^'ax(c:2%<D^^JjnAT^fb 

> y > 1 0 0 p p m£^if L^OXl 0 0ml ccfii 

>tSx-y > 1 0 0 p pm^r^tf L^"P^2 1 £§6*mA 
tdbLi? + --y 7-J>2-lCit&Ml>. 3 7*a 800 
r p m. ilSU m 1 /m i n . T— ft&ajftlgi#l#* L 

SO. 1 mMKi^Si ^ ^ V7"af Jb - B - D - ^t*' 
7^ht7^i/F (IPTG) £?35SnU 3 6&C4fltP H 1 

[0031] mmwLZ&bft&is-c'mcmi**:. 20m 
Mvismmffi®. (pH7. 0) 1 ltcinsi, 100 

g<Df-U7^D-h y;u (TPN) ^rttlx., 35°C-C« 50 



m^tc (03) . SJ£»7«. SJ£®ici£&®?£8SflnL 
ft£i8!S-C@©U (0 . 1 -tJl// 1 ) T?5t#L 

[003 2] 

dn Am>\te£&z<D=- b y 7--fe'fflt>/c^^afj^c*ju 
W&#(r>%.m£&im&?- F*--«ctfct/t-HMc?K< . 



[0 0 3 3] 

mi] ap-^A^yi;^^^^ 3 > mtmi 

5 F©«ffi. 



(7) »H2()0l-13B()77 

12 

* [ESI 2 ] ~ r i; v - amm+m&vx * vomm. 

[003 4] 



SEQUENCE LISTING 

<L10> SHCVVA DENKO K.K. 

<120> Nucleic acid encodinq nitrilase from Rhodococcus sp. 

ATCC 39484 useful for conversion of aromatic 

poly-nit rile compounds to acids. 
<130> 11H110389 
<150> IP 11-248161 
<L51> 1999-9-2 
<L60> 2 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 1531 
<212> DNA 

<213> Rhodococcus sp. 

<220> 

<221> CDS 

<222> (324) (1421) 



<400> 1 

agcttqacca tqattacqaa ttcqaqctcq qtacccqqqq atcqaaccaq caacqqqqac 60 
qcacaqtcqa cqtaqacctc qacctatccq ccqttccqca qaaqqacacc qaccaccacc 120 
acttcaacat ccttcaacqt qcccqqccaq tccttcqacq aatcqaaacq qcqaaqaqcc 180 
qcctcgqacc ccccqqccqa accgctcqat qaactcccct acacqqqtqq cqcaqaatqc 240 
caqqacccqt qtcattccac qtcaattcac qcqccttttc acctcqtact qtcctqccaa 300 
acacaaqcaa cqqaqqtacq qac atq qtc qaa tac aca aac aca ttc aaa qtt 353 

Met Val Glu Tyr Thr Asn Thr Phe Lys Val 
1 5 io 

qct qcq qtq caq qca caq cct qtq tqq ttc qac qcq qcc aaa acq qtc 401 
Ala Ala Val Gin Ala Gin Pro Val Trp Phe Asp Ala Ala Lys Thr Val 

15 20 25 

qac aaq acc qtq tec ate ate qcq qaa qca qcc cqq aac qqq tqc qaq 449 
Asp Lys Thr Val Ser lie He Ala Glu Ala Ala Arq Asn Gly Cys Clu 

30 35 40 

etc qtt qcq ttt ccc qaq qta ttc ate ccq qqq tac ccq tac cac ate 497 
Leu Val Ala Phe Pro Clu Val Phe lie Pro Cly Tyr Pro Tyr His He 

45 50 55 

tqq qtc qac aqc ccq etc qcc qqa atq qcq aaq ttc qcc qtq cqc tac 545 
Trp Val Asp Ser Pro Leu Ala Gly Met Ala Lys Phe Ala Val Arq Tyr 

60 65 70 

cac qaq aat tec ctq acq atq qac aqc ccq cac qta caq cqq ttq etc 593 
His Glu Asn Ser Leu Thr Met Asp Ser Pro His Val Gin Arq Leu Leu 
75 80 85 90 

qat qcc qcc cqc qac cac aac ate qcc qta qtq qtq qqa ate aqc qaq 641 
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13 14 
Asp Ala Ala Arq Asp His Asn Tip. Ala Va I Val Val Gly Tift Ser Glu 

95 100 105 

cqq qat qqc qqc aqc ttq tac atq acc caq etc ate ate qac qcc qat 689 
Arq Asp Gly Gly Ser Leu Tyr Met Thr Gin Leu He He Asp Ala Asp 

110 115 120 

qqq caa ctq qtc qcc cqa cqc cqc aaq etc aaq ccc acc cac qtc qaq 737 
Civ Gin Leu Val Ala Arq Arq Arq Lys Leu Lys Pro Thr His Val Glu 

125 130 135 

cqt tcq qta tac qga qaa qqa aac qqc tcq qat ate tec qtq tac qac 785 
Arq Ser Val Tyr Gly Glu Gly Asn Gly Ser Asp lie Ser Val Tyr Asp 

140 145 150 

atq cct ttc qca cqq ctt qqc qcq etc aac tqc tqq qaq cat ttc caq 833 
Met Pro Phe Ala Arq Leu Gly Ala Leu Asn Cys Trp Glu His Phe Gin 
155 160 165 170 

acq etc acc aaq tac qca atq tac tcq atq cac qaq caq qtq cac qtc 881 
Thr Leu Thr Lys Tyr Ala Met Tyr Ser Met His Glu Gin Val His Val 

175 180 185 

qcq aqc tqq cct qqc atq tcq ctq tac caq ccq qaq qtc ccc qca ttc 929 
Ala Ser Trp Pro Gly Met Ser Leu Tyr Gin Pro Glu Val Pro Ala Phe 

190 195 200 

qqt qtc qat qcc caq etc acq qcc acq cqt atq tac qca etc qaq qqa 977 
Gly Val Asp Ala Gin Leu Thr Ala Thr Arq Met Tyr Ala Leu Glu Gly 

205 210 215 

caa acc ttc qtq qtc tqc acc acc caq qtq qtc aca ccq qaq qcc cac 102 5 
Gin Thr Phe Val Val Cys Thr Thr Gin Val Val Thr Pro Glu Ala His 

220 225 230 

qaq ttc ttc tqc qaq aac qaq qaa caq cqa atq ttq ate qqc cqa qqc 1073 
Glu Phe Phe Cys Glu Asn Glu Glu Gin Arq Met Leu lie Gly Arq Gly 
235 240 245 250 

qqa qqt ttc qcq cqc ate ate qqq ccc qac qqc cqc qat etc qca act 1121 
Gly Gly Phe Ala Arq He He Gly Pro Asp Gly Arq Asp Leu Ala Thr 

255 260 265 

cct etc qcc qaa qat qaq qaq qqq ate etc tac qcc qac ate qat ctq 1169 
Pro Leu Ala Glu Asp Glu Glu Gly He Leu Tyr Ala Asp He Asp Leu 

270 275 280 

tct qcq ate acc ttq acq aaq caq qcc qct qac ccc qtq qqc cac tac 1217 
Ser Ala lie Thr Leu Ala Lys Gin Ala Ala Asp Pro Val Gly His Tyr 
285 290 295 

tea cqq ccq qat qtq ctq tcq ctq aac ttc aac caq cqc cqc acc acq 1265 
Ser Arq Pro Asp Val Leu Ser Leu Asn Phe Asn Gin Arq Arq Thr Thr 

300 305 310 

ccc qtc aac acc cca ctt tec acc ate cat qcc acq cac acq ttc qtq 1313 
Pro Val Asn Thr Pro Leu Ser Thr lie His Ala Thr His Thr Phe Val 
315 320 32 5 330 

ccq caq ttc qqq qca etc qac qqc qtc cqt qaq etc aac qqa qcq qac 1361 
Pro Gin Phe Gly Ala Leu Asp Gly Val Arq Glu Leu Asn Gly Ala Asp 

335 340 345 

qaa caq cqc qca ttq ccc tec aca cat tec qac qaq acq qac cqq qcq 1409 
Glu Gin Arq Ala Leu Pro Ser Thr His Ser Asp Glu Thr Asp Arq Ala 
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15 16 
ISO 355 360 

aca qcc acc cLc tgactcgqqc qcacccqtgq cucctccqaa qcqccacqqq 1461 
Thr Ala Thr Leu 
365 

tqtqtqaaqq qqcqaqacaq qqqaatcqqa qqatccccqq qtaccqaqct cqaattcqta 1521 
atcatqqtca 1531 
<210> 2 
<211> 366 
<212> PHT 

<213> Rhodococcus sp. 
<400> 2 

Met Val Glu Tyr Thr Asn Thr Phe Lys Val Ala Ala Val Gin Ala Cln 

15 10 15 

Pro Val Trp Phe Asp Ala Ala Lys Thr Val Asp Lys Thr Val Ser lie 

20 25 30 

lie Ala Clu Ala Ala Arq Asn Gly Cys Clu Leu Val Ala Phe Pro Glu 

35 40 45 

Val Phe He Pro Gly Tyr Pro Tyr His He Trp Val Asp Ser Pro Leu 

50 55 60 

Ala Gly Met Ala Lys Fhe Ala Val Arq Tyr hhs Glu Asn Ser Leu Thr 
65 70 75 80 

Met Asp Ser Pro His Val Gin Arq Leu Leu Asp Ala Ala Arq Asp His 

85 90 95 

Asn lie Ala Val Val Val Gly He Ser Glu Arq Asp Gly Gly Ser Leu 

100 105 110 

Tyr Met Thr Gin Leu lie He Asp Ala Asp Gly Gin Leu Val Ala Arq 

115 120 125 

Arq Arq Lys Leu Lys Pro Thr His Val Glu Arq Ser Val Tyr Gly Clu 
130 135 140 

Gly Asn Gly Ser Asp lie Ser Val Tyr Asp Met Pro Phe Ala Arq Leu 
145 150 155 160 

Gly Ala Leu Asn Cys Trp Glu His Phe Gin Thr Leu Thr Lys Tyr Ala 

165 170 175 

Met Tyr Ser Met His Clu Gin Val His Val Ala Ser Trp Pro Gly Met 

180 185 190 

Ser Leu Tyr Gin Pro Clu Val Pro Ala Phe Gly Val Asp Ala Gin Leu 

195 200 205 

Thr Ala Thr Arq Met Tyr Ala Leu Glu Gly Cln Thr Phe Val Val Cys 

210 215 220 

Thr Thr Gin Val Val Thr Pro Glu Ala His Glu Phe Phe Cys Glu Asn 
225 230 235 240 

Glu Glu Gin Arq Met Leu He Gly Arq Gly Gly Gly Phe Ala Arq He 

245 250 255 

lie Gly Pro Asp Gly Arq Asp Leu Ala Thr Pro Leu Ala Glu Asp Clu 

260 265 270 

Glu Gly He Leu Tyr Ala Asp He Asp Leu Ser Ala He Thr Leu Ala 

275 280 285 

Lys Gin Ala Ala Asp Pro Val Gly His Tyr Ser Arq Pro Asp Val Leu 
290 295 300 
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17 18 
Ser Leu Asn Phe Asn Gin Arq Arq Thr Thr Pro Val Asn Thr Pro Leu 
305 310 315 320 

Ser Thr lie His Ala Ihr Nis Thr Phe Val Pro Gin Phe Gly Ala Leu 

325 330 ' 335 

Asp Gly Val Arq Glu Leu Asn Gly Ala Asp Glu Gin Arq Ala Leu Pro 

340 345 350 

Ser Thr His Ser Asp Glu Thr Asp Arq Ala Thr Ala Thr Leu 
355 360 365 
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